IS911-mediated transpositional recombination in vitro.
A cell-free system is described that accomplishes an unusual type of transposition/recombination involving the bacterial insertion sequence IS911. Using a plasmid substrate carrying a derivative of IS911, we show that bacterial cell extracts enriched for the IS911 transposase, OrfAB, carry out a single-strand cleavage and transfer reaction. This results in the formation of a figure-eight molecule in which a single strand of the element is circularized, faithfully reproducing an event previously detected in vivo. Moreover, when presented with a figure-eight substrate, OrfAB is capable of "reversing" strand transfer. This activity is equivalent to the "disintegration" reaction carried out by retroviral integrases. We demonstrate that the domain of OrfAB responsible for this catalytic activity is located in the carboxy-terminal region of the protein, since a peptide composed of this region retains disintegration activity. The OrfAB-mediated excision-circularization process previously observed in vivo was proposed to proceed via a figure-eight intermediate by circularization of the second transposon strand. The absence of transposon circles in cell-free reaction suggests either that the figure-eight form is not an intermediate or that additional host factors are required that are eliminated from the cell extract. Two types of model, replicative and non-replicative, are discussed to explain how the figure-eight molecule could be processed into the transposon circle.